A 42-year-old Caucasian woman was admitted to hospital after being found at home with a reduced level of consciousness and incontinence of urine. She had been unwell for two months with progressive fatigue and left-sided chest discomfort before the onset of nausea, vomiting and increasing lethargy for three days preceding admission. Her medical history was remarkable only for nicotine and alcohol abuse. Her admission vitals revealed a fever of 40.2°C, respiration rate of 28 breaths/min, heart rate of 140 beats/min and a blood pressure of 138/77 mmHg. Her physical examination was notable for poor oral hygiene with multiple dental caries and broken teeth, reduced level of consciousness with a Glasgow Coma Score of 8 and a new systolic ejection murmur. She lacked peripheral stigmata of IE and had no focalizing neurological signs. She was intubated, ventilated and transferred to the intensive care unit for investigations and management.
Initial investigations revealed a white blood cell count of 23.2×10 9 /L (20.6×10 9 /L neutrophils), a platelet count of 415×10 9 /L and a hemoglobin level of 150 g/L. Blood, urine, cerebral spinal fluid (CSF) and pleural fluid were cultured for microbial pathogens. Serum chemistry was within normal limits, with the exception of hypokalemia of 2.4 mmol/L. Computed tomography (CT) of her head demonstrated several ring-enhancing intraparenchymal cerebral abscessesthe largest in the left occipital lobe with surrounding edema extending into the lateral ventricle ( Figure 1 ). The ventricles were opacified and had a heterogeneous appearance consistent with pyogenic debris, resulting in mild hydrocephalus. Subsequent CSF analysis revealed frank pus, a pleocytosis of 17,250×10 6 /L white blood cells (89% neutrophils), a protein level of 9 g/L and a glucose level of less than 0.5 mmol/L. Chest imaging with an enhanced CT revealed a large pulmonary abscess in the left lower lobe, with an associated empyema ( Figure 2 ). Transesophageal echocardiogram demonstrated a mobile vegetative mass of 0.6 mm on the noncoronary cusp of the aortic valve.
The patient received empirical antibiotic therapy within 2 h of presentation, which consisted of 2 g of intravenous ceftriaxone every 12 h, 500 mg of intravenous metronidazole every 8 h and 1 g of intravenous vancomycin every 12 h. Intravenous dexamethasone (4 mg) every 6 h was added 4 h after presentation following the CT scan, showing cerebral edema secondary to multiple ring-enhancing lesions. administration of antibiotics was deferred given her initial tenuous status. Unfortunately, her neurological status failed to improve after 48 h, and subsequent neuroimaging studies demonstrated diffuse vasospasm and bilateral anterior and middle cerebral artery evolving infarcts secondary to further septic emboli. After lengthy discussions with her family, the focus of care was changed to comfort measures, and the patient died seven days following her original presentation. The family declined an autopsy. An initial set of aerobic and anaerobic blood cultures drawn at presentation, before antibiotic administration, failed to grow a pathogen despite four days incubation in BacT/ALERT 2D automated instrument (bioMerieux Canada, Inc), as did daily serial blood cultures following antibiotic administration. CSF cultures collected 12 h following antimicrobial administration were sterile. The only culture that yielded a microbiological diagnosis was that of the pleural fluid drawn 26 h after admission, which grew a Gram-negative coccobacilli confirmed by standard biochemical methods and 16S rDNA polymerase chain reaction to be Aggregatibacter aphrophilus, susceptible to ampicillin, cefotaxime, ceftriaxone, gentamicin and chloramphenicol. The patient was presumed to have developed A aphrophilus IE (possible endocarditis by modified Duke criteria) and subsequent embolic brain abscesses and pyogenic ventriculitis secondary to an aspiration-induced pulmonary abscess during a period of intoxication. The patient's major underlying risk factor was her poor oral hygiene.
DisCUssion
Bacterial brain abscesses are a focal suppurative process involving the brain parenchyma that can arise by extension of contiguous infections (such as sinusitis and dental abscess), direct inoculation (penetrating head injury and neurosurgical procedures) or hematogenous spread from distant sources (5). Accordingly, the microbial pathogens causing brain abscesses vary depending on the etiological pathogenesis of the abscess. With the advent of new diagnostic modalities (such as CT and magnetic resonance imaging), improved surgical techniques and newer therapeutics including third-generation cephalosporins, the mortality secondary to bacterial brain abscesses has fallen from 30% to 60% in the 1970s to approximately 10% in the 1990s (6) . Factors associated with increased risk of mortality from bacterial brain abscess include deep-seated location of infection, host immune suppression, Glasgow Coma Score lower than 9 on presentation, intraventricular rupture of the abscess and secondary pyogenic ventriculitis (6, 7) .
Symptoms associated with a ruptured cerebral abscess into a lateral ventricle are nonspecific but may include headache, fever, focal neurological deficits, seizure and nuchal rigidity (6,7). The diagnosis is typically made via a combination of CSF analysis revealing gross purulence and marked abnormalities, and neuroimaging findings. The radiological findings most consistent with a diagnosis of ventriculitis include intraventricular debris (secondary to accumulation of proteinacious material and tissue necrosis [94%]) and hydrocephalus (secondary to blockages of the aqueduct of Sylvius or the foramina of Luschka and Magendie [76%]) (2) . Magnetic resonance imaging is more sensitive at identifying periventricular signal abnormalities consistent with ependymal lining inflammation.
Interestingly, despite the varying etiologies of bacterial brain abscess, bacteria that comprise the normal oropharyngeal flora are responsible for a disproportionate burden of disease (8) . A aphrophilus, formerly Haemophilus aphrophilus, is a fastidious Gram-negative organism that is a normal member of the human oropharyngeal flora. While it is not responsible for odontogenic disease, it is a rare cause of invasive disease (sinusitis, pneumonia, empyema, skin and soft tissue infection, and bone and joint infection) and has infrequently been linked to central nervous system disease (4, 9) . A aphrophilus is most notable for its inclusion in the HACEK (Haemophilus, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens and Kingella) grouping of organisms causing community-acquired IE (10, 11) . H aphrophilus, along with Haemophilus paraphrophilus and A actinomycetemcomitans have been reclassified within the newly created genus, Aggregatibacter (Nørskov-Lauritsen), on the basis of commonality of nucleic acid sequences of housekeeping genes (12) . Furthermore, this change recognizes the X factor independence of these organisms, distinguishing them from Haemophilus species. A aphrophilus is known to be exquisitely sensitive to antimicrobials, and failure to isolate it from sterile fluids, such as blood and CSF, is common following antimicrobial exposure, as illustrated by the present case (11, 13) .
While HACEK organisms gained notoriety as traditionally difficult-to-culture causes of IE, they are no longer viewed as difficult to identify. With advancing technology, it has been repeatedly demonstrated that the isolation of HACEK organisms may be achieved with modern automated blood-culturing systems after four days of liquid media growth. In fact, HACEK organisms are routinely identified following incubation for a mean of three days and median of 3.4 days (10). Extended incubation of blood cultures to identify HACEK pathogens has been suggested to be unnecessary in routine circumstances. In the present case, a single set of blood cultures before antibiotics failed to identify A aphrophilus despite 96 h of incubation. Terminal subcultures on solid media held for five days were similarly negative. Alternatively, the organism was identified from anaerobic cultures of an empyema after 48 h of growth on chocolate agar.
The negative clinical outcome in the present case appears to be associated with the nature of PV rather than the virulence of the organism per se. Haemophilus/Aggregatibacter species endocarditis is typically associated with a mild clinical course once diagnosis is made, with a mortality rate of lower than 10% (11, 13) . This is true even in the case of spread to the central nervous system confined as cerebral abscesses or meningitis (14, 15) . However, PV is frequently associated with high rates of morbidity and mortality (7). This is particularly true when PV is secondary to ruptured intracerebral abscess relative to contamination of nosocomial ventricular drains (1, 7) . Factors associated with the development of secondary PV from brain abscesses include embolic spread and deep parenchymal location (7). Kiyan et al (3) described a similarly fatal case of IE complicated by intracerebral abscess and subsequent PV also caused by a relatively benign pathogen, coagulase-negative staphylococci.
Early empirical therapy is critical in the management of PV secondary to ruptured intracerebral abscesses. Broad-spectrum antibiotics that achieve high levels within the CSF will form the cornerstone of therapy (16) . Glucocorticosteroids may be used if substantial mass effect exists, and surgical drainage either via craniotomy and open drainage or a stereotactic approach should be considered early in the management of the patient (6) . Furthermore, surgically placed intraventricular drains may further enable the direct administration of an intrathecal antibacterial, such as vancomycin, colistin and aminoglycosides, to enhance sterilization. However, even with optimal combined medical and surgical management, intracerebral abscesses complicated by PV are frequently associated with very high case-fatality rates.
